Amendment to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims; 

Claim 1 . (currently amended) An operation A method of a kind of for using a heat treatment atmosphere 
cocatalyst . The charact e riGtic consists in that in an apparatus comprising heat treatment equipment or heat 
treatment-gas producing equipment having an atmosphere, the method comprising: 

dissolving or dispersing the cocatalyst is dissolved or dispers e d into a heat treatment atmosphere 
material and atmosph e r e, and the cocatalyst k e ep up existing in the form of a gas phase or fkief a very fine 
dispersion in the heat treatment atmosphere material: (such as mot e ) and 

diffus e diffusing the cocatalyst into the atmosphere in of the heat treatment equipment or heat 
treatment gas-producing equipment. 

Claim 2. (currently amended) The method of using heat treatm e nt atmosph e re cocatalyst according to claim 
1 . Th e characteristic consists in that wherein the cocatalyst is diffused directly into the heat treatment 
atmosphere material or h e at tr e atment atmospher e in the form of a gas phase or Smf a very fine dispersion, or 
k the cocatalyst is dissolved or dispersed into a kind of or kinds of h e at tr e atment atmosph e re material as carry 
a carrying material agent to produce an admixture, and said admixture is fed into heat treatment equipment or 
heat treatment gas-producing equipment with atmosph e r e material together . 

Claim 3. (cancelled) A kind of heat treatment atmosphere cocatalyst. The characteristic consists in that the 
cocatalyst keep in the form of gas phase or finer dispersion (such as mote), and diffuse into atmosphere 
material or atmosphere in heat treatment equipment or heat treatment gas-producing equipment. 

Claim 4. (cancelled) The heat treatment atmosphere cocatalyst according to claim 3. The characteristic 
consists in that the cocatalyst is dispersed directly into heat treatment atmosphere material or heat treatment 
atmosphere in the form of gas phase or finer dispersion, or the cocatalyst is dissolved or dispersed into a kind 
of or kinds of carry material, then they are fed into heat treatment atmosphere material together in heat 
treatment equipment or gas-producing equipment. 
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Claim 5. (currently amended) fte A cocatalvst for a heat treatment atmosphere material, cocatalyst according 
to claim3 or 4 . Th e charactoristic consists in that the cocatalyst is comprising one or more components selected 
from the group consisting of: 

Compound a halogen element compound which takes 0.1-4% by weight in the heat treatment 
atmosphere material , optimal s e l e ction: 0,1 1% ; 

Compound a metal element compound which takes 0.0003-0.03% by weight in flie heat treatment 
atmosphere material , optimal s e l e ction: 0.0003 0.015% ; and 

Compound a nitrogen compound which takes 1-10% by weight in the heat treatment atmosphere 
material , optimal sblootion 1 2% ; 

Or said arbitrary combination. Wher e in, 

wherein said the Compound metal element compound is one or more than one compound selected 
from on e or arbitrary combination from the group consisting of Cobalt cobalt naphthenate. Mangan ese 
manganese naphthenate, Nickel nickel nitrate, Manganes e manganese nitrate. F e rroc e n e ferrocene, and as well 
as Ferrocen e ferrocene ramificatio n, optimal sel e ction: F e rroc e ne, Forroconeramification ; 

wherein said Said Compound halogen element compound is one or more than one compound selected 
from one or th e ir combination the group consisting of Chlorobenzen e chlorobenzene , Triohlorob e nz e n e 
trichlorobenzene, Chlorotolu e n e chlorotoluene, Nitroohlorobenz e n e nitrochlorobenzene, Triohloro e thylen e 
trichloroethvlene, Ribromom e than e ribromomethane. Iodin e iodine. lodinat e d iodinated oil, lodom e than e 
iodomethane. Ffeene freone. Tetrafluoro e thylene and tetrafluoroethvlen e . Optimal soloction: Chlorobenz e n e , 
Trichlorobonzen e , Chlorotolu e n e , Nitroohlorob e nzen e , or th e ir combination.; 

wherein said Said Compound said nitrogen compound is one or more than one compound selected 
from one or arbitrary combination the group consisting of P Amino Azobenzen e Hydrochlorid e p-amino- 
azobenzene hydrochloride. Nitrobenz e n e nitrobenzene. Tolu e nediisocyanat e toluenediisocvanate. 
Nitroohlorobenz e n e nitrochlorobenzene. Nitrob e nz e ne, Trinitrobenz e n e trinitrobenzene. Melamin e melamine. 
Trioyanic acid tricvanic acid. Dicyandiamide dicvandiamide. Guanidin e nitrat e guanidine nitrate . 
Cyclotrimethyl e n e trinitramin e cvclotrimethvlenetrinitramine. Pyridin e pyridine. Pyrazol pyrazol . and Pyraz e 
pyraze . Optimal selection: P Amino Azobenzen e Hydrochloride, Nitrob e nz e n e , Toluene diisocyanat e , 
Nitroohlorobenzen e , Nitrobenzene. Trinitrobenzene. Guanidin e nitrato. and Cvolotrimethylenotrinitramine or 
their combination : and 

wherein said cocatalyst is capable of being maintained in the form of a gas phase or a very fine 
dispersion in the heat treatment atmosphere material . 

Claim 6. (currently amended) The kiftd^heat treatment atmosphere cocatalyst according to claim 3 or 4. 5^ 
further comprising: 



Page 4 of 9 



The oharaoteristic consists in adding cortain a rare earth compound comprising ef*E(lanthanum) or 
RE(cerium) which takes 0. 1 -3% by weight in the heat treatment atmosphere material; into h e at tr e atm e nt 
atmosphere or atmosphere material, such as 

wherein said rare earth compound is selected from the group consisting of C e rium naphth e nat e s 
cerium naphthenate. Lanthanum naphth e nat e s lanthanum naphthenate. Cerium Nitrat e cerium nitrate. 
Lanthanum nitratoint o lanthanum nitrate. Lanthanum lanthanum chloride, Cerium cerium chloride, lanthanum 
fluoride, and C e rium cerium fluoride > Optimal s e l e ction: Lanthanum Ac e tate, Cerium Ac e tate, Lanthanum 
Oxide, Cerium Oxide or their combination . 

Claim 7. (currently amended) A method ef for atmosphere heat treatment of a metal material^-4%e,_said 
method includ e s comprising: 

heat treating tiie metal material in ^ a heat treatment atmosphere with a cocatalyst or the an active 
heat treatment atmosphere produced by the said cocatalys t. Th e characteristic consists in 

wherein said cocatalyst js diffusing diffused into said heat treatment atmosphere in the form of a gas 
phase or finef a very fine dispersion, and rel e asing releases out a active substance that activates the heat 
treatment atmosphere . 

Claim 8. (cancelled) The kind of method of atmosphere heat treatment according to claim 7. The characteristic 
consists in the cocatalyst being dispersed directly into heat treatment atmosphere material or heat treatment 
atmosphere in the form of gas phase or finer dispersion. Or said cocatalyst said being dissolved or dispersed 
into a kind of or kinds of heat treatment atmosphere material as carry material, and fed into heat treatment gas- 
producing equipment or heat treatment equipment with carry material together. 

Claim 9. (cancelled) The kind of method of atmosphere heat treatment in claim7. The characteristic consists in 
how to use the cocatalyst in claimS or 6. 

Claim 10. (cancelled) The method of atmosphere heat treatment in claim7D9. The characteristic consist in 
using the cocatalyst, carburizing or carbonitrding can be processed in a higher obviously carbon potential, 
optimal selection:0. 25, better optimal selection:0. 15, or in lower obviously temperature, or in short obviously 
time than without said cocatalyst. 

Claim 1 1 . (cancelled) A kind of metal material heat treatment atmosphere. Wherein the atmosphere includes a 
kind of material cocatalyst which is diffiised into said atmosphere in the form of gas phase or finer dispersion 
and release a kind of material which play a part catalysis and activation to said atmosphere in heat treatment 
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gas-producing equipment or heat treatment equipment. Said cocatalyst is selected from the cocatalyst in claimS 
or 4. 

Claim 12. (cancelled) A kind of method raising carbon potential and/or depressing the produce of carbon soot, 
or lowering process temperature in the atmosphere heat treatment of metal material. The characteristic consist 
in adding the cocatalyst in claim3-6 into heat treatment atmosphere or heat treatment atmosphere material. 
<the following new claim covers the optimal weight percentages> 

13. (new) The cocatalyst of claim 5 wherein the cocatalyst comprises at least one component selected from 
the group consisting of: 

a halogen element compound which takes 0.1-1% by weight in the heat treatment atmosphere 
material; 

a metal element compound which takes 0.0003-0.015% by weight in the heat treatment atmosphere 
material; and 

a nitrogen compound which takes 1-2% by weight in the heat treatment atmosphere material. 

Claim 14. (new) The cocatalyst of claim 5 wherein: 

said metal element compound is at least one compound selected from the group consisting of: 
ferrocene, and ferrocene ramification; 

said halogen element compound is at least one compound selected from the group consisting of: 
chlorobenzene, trichlorobenzene, chlorotoluene, and nitrochlorobenzene; and 

said nitrogen compound is at least one compound selected from the group consisting of: p-amino- 
azobenzene hydrochloride, nitrobenzene, toluenediisocyanate, nitrochlorobenzene, trinitrobenzene, guanidine 
nitrate, and cyclotrimethylenetrinitramine. 

Claim 15. (new) A composition of matter for catalyzing a reaction in a heat treatment atmosphere, said 
composition of matter comprising at least one component selected from the group consisting of: 

a halogen element compound which takes 0.1-4% by weight in the heat treatment atmosphere; 

a metal element compound which takes 0.0003-0.03% by weight in the heat treatment atmosphere; 

and 

a nitrogen compound which takes 1-10% by weight in the heat treatment atmosphere; 

wherein said metal element compound is at least one compound selected from the group consisting of: 
cobalt naphthenate, manganese naphthenate, nickel nitrate, manganese nitrate, ferrocene, and ferrocene 
ramification; 
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wherein said halogen element compound is at least one compound selected from the group consisting 
of: chlorobenzene, trichlorobenzene, chlorotoluene, nitrochlorobenzene, trichloroethylene, ribromomethane, 
iodine, iodinated oil, iodomethane, freone, and tetrafluoroethylene; 

wherein said said nitrogen compound is at least one compound selected from the group consisting of: 
p-amino-azobenzene hydrochloride, nitrobenzene, toluenediisocyanate, nitrochlorobenzene, trinitrobenzene, 
melamine, tricyanic acid, dicyandiamide, guanidine nitrate, cyclotrimethylenetrinitramine, pyridine, pyrazol, 
and pyraze; and 

wherein said cocatalyst is capable of existing in the form of a gas phase or a very fine dispersion in the 
heat treatment atmosphere. 

Claim 16. (new) A method for making a heat treatment atmosphere, said method comprising: 

combining the composition of matter of claim 15 with a heat treatment atmosphere material. 

Claim 17. (new) A method for heating treating a metal, said method comprising: 

exposing the metal to the composition of matter of claim 15 in an apparatus comprising heat treatment 
equipment under conditions that are operative to achieve heat treatment. 

Claim 18. (new) A method for making a heat treatment atmosphere, said method comprising: 
combining the composition of matter of claim 15 with a carrying agent; and 
dispersing the carrying agent in a heat treatment atmosphere material. 

Claim 19. (new) A method for heating treating a metal, said method comprising: 

exposing the metal to the cocatalyst of claim 5 in an apparatus comprising heat treatment equipment 
under conditions that are operative to achieve heat treatment 

Claim 20. (new) A method for heating treating a metal, said method comprising: 

exposing the metal to the heat treatment cocatalyst of claim 6 in an apparatus comprising heat 
treatment equipment under conditions that are operative to achieve heat treatment. 
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